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This working paper presents a benchmarking analysis of School Based Management (SBM) using empirical data from the Philippines. School based management is widely used as a policy tool in many countries that seek to improve the quality of service delivery through decentralization. School based management typically takes many years to have an impact on educational outcomes, but policy makers need to know sooner how well the policy is being implemented. The paper extends the well-known Rasch methodology from the literature on student achievement, including the Programme for International Student Assessment, to the measurement of the implementation of school based management by computing a Rasch measure of the implementation of school based management. To test whether the resulting benchmarked measure is plausible and has practical This paper is a product of the Human Development Department, East Asia and the Pacific Region. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at sparandekar@worldbank.org. policy value, the measure is tested for correlations with standardized measures of personality and political skills of school principals, developed in the psychology and political science literatures. The paper will be useful for readers interested in studying school based management as well as those interested more generally in the methodology of benchmarking implementation of public policy where the ultimate results are subject to long implementation periods. The methodology presented in this paper can be applied to enhance the rigor of the ongoing Systems Approach for Better Education Results (SABER) exercise to benchmark educational policies in various domains. That exercise is set to become one of the flagship policy analytical tools being developed by the World Bank and partner agencies.
A. Introduction
Increasingly strident calls for results and accountability from public spending are an accepted fact. At the same time, it is acknowledged that many results related to public policy interventions require a long time. Public policy often seeks to bring about ambitious and fundamental behavioral change from diverse groups of large numbers of people. Examples include efforts to streamline government, to reduce corruption, to enhance an economy's innovative capacity, and to enable people to be healthier. Long and uncertain implementation periods typify complex endeavors such as educational reform, which involve students, teachers, parents, school administrators, local, regional and national government officials who interact in multiple ways. While waiting for potential results far away in the future, public policy practitioners and researchers try to measure reform implementation processes and organizational structures that are eventually believed to lead to the desired social outcomes. Since it is quite difficult, if not impossible, to define absolute measures of abstractly constructed performance measures, the default is to use relative measures -where the performance of units is compared to one another, benchmarked to some actual or conceptual ideal.
Most measures are presented in the form of a multi-dimensioned index. Typically, the dimensions are broken down into sub-dimensions and variables that are constructed by experts in the field. Generally, the choice of dimensions and variables as well as the choice of weights is arbitrary -very rarely can one find any rigorously constructed theory of measurement or empirical evidence that explains why the elements of the index are what they are.
1 Sometimes there is an implicit weight of one for factors or dimensions and sometimes there are arbitrarily imposed explicit weights. The construction of these indices raise a series of questions -the most basic one of which concerns construct validity -does the index indeed measure what it purports to measure? Then there is the question of inter-temporal and inter-personal invariance or reliability -meaning would one be measuring the same thing when one conducts the measurement after some time or if some other person or group of persons conducts the measurement? A method general enough to cover different kinds of performance measurement, but simple enough to understand and compute would be really useful.
This paper examines the issue of benchmarking for the case of a popular and extensively studied policy reform known as School Based Management (SBM). SBM is a widely researched policy mechanism that can bring the benefits of decentralization to public service delivery in schools. It is widely acknowledged that SBM measures take a long time before they can have an economically significant impact on outcomes such as improved student learning. A corollary is that the level of implementation of SBM can serve as an intermediate outcome that can be used to determine the extent 1 Well-known examples of expert opinion based benchmarking indices are the "Human Development Index" produced by UNDP and the "Doing Business" index produced by the World Bank. The World Bank's "Systems Approach for Better Education Results" or SABER initiative extends the index construction method to benchmark education policy across countries. SABER covers a range of topics for policy benchmarking -from early childhood education to workforce development.
to which SBM is being successfully applied. Policy feedback loops can be set up to improve the systemic performance regarding SBM, perhaps through better information sources, resource flows and accountability measures.
The paper seeks to examine the SBM issue in depth with an empirical analysis of SBM implementation in the Philippines. The paper uncovers interesting insights into the implementation of SBM, the leadership of school principals and the relation of both to school performance. These insights can be useful to policy makers and researchers interested in SBM. At the same time, the paper seeks to illustrate the functioning of Rasch modeling, a popular technique used to measure student academic achievement. Rasch modeling is extended to the issue of measurement of SBM, and the methodological lessons uncovered here could be of relevance to many other contexts of benchmarking public performance.
The paper is organized as follows. Section B provides background regarding the four different streams that are combined in this paper: (i) School Based Management -in general and with specific reference to the Philippines; (ii) the Big Five Inventory (BFI) of personality traits from the applied psychology literature that is applied in this paper to Philippine principals; (iii) measurement of leadership abilities using a measure called the Political Skill Inventory (PSI); and (iv) Rasch analysis. This is followed by a detailed description of the empirical data used in the paper in Section C. The main analytical results that form the core of the paper are presented in the next two sections: Section D explores the benchmarking of SBM across the chosen sample of SBM schools; Section E presents findings relating SBM data with data on principal personality and political skills. Finally Section F provides some concluding observations and ideas about future directions for research.
B. Background
Our search for a methodologically sound technique to benchmark policy implementation using the example of SBM and principal leadership brings together four diverse strands of literature. This section provides an overview of the key concepts in the literature regarding school based management, personality traits, political skills and Rasch analysis. The background information is not intended to be comprehensive and the reader interested in more detailed treatment will find some useful references in this section to pursue further enquiry.
School Based Management (SBM) -Autonomy with Accountability
What constitutes SBM? School autonomy and local accountability are the underlying features defining school based management. Autonomy means the ability for schools to be empowered to take decisions. Accountability usually stems in SBM from a higher level of participation from the local community, usually through a school committee which includes school level administrators, parents and teachers as members. In an influential recent book (Bruns, Filmer and Patrinos, 2011) , the authors describe possible areas of decision making decentralized to the school level. The list includes topics ranging from monitoring of student performance to the hiring and firing of teachers. Decisions can cover various pedagogical and administrative tasks. The school may be able to take decisions regarding the curriculum and the monitoring of teacher performance and the school may be able to allocate its own budget, and in some cases, even hire and fire teachers. Variations in the areas of decision making delegated to the school, and the degree of autonomy provided for those decisions are two of the inputs into a typology of school based management. Another detailed examination of SBM (Barrera-Osorio et. al., 2009 ) describes the different types of controlling arrangements at the school level, depending on the devolution of authority to the principal, the teachers and the parents.
Impact of SBM:
Decentralization of decision making to the school level is expected to lead to an improvement in the performance of individual schools and consequently the entire education because it clarifies and simplifies governance arrangements for service delivery. "By giving a voice and decision-making power to local stakeholders who know more about local needs than central policy makers do, it is argued that SBM will improve education outcomes..." (Bruns, Filmer and Patrinos, 2011; p. 16) . The authors explain in detail the so called 'SBM results chain' between implementation of SBM and school performance. The increased participation of local stakeholders is expected to lead to greater transparency and effectiveness in the use of resources at the school level. There is an 'increased understanding of the rules of the game.' With better planning and performance measurement and monitoring to go with resources, the school would likely have more open and welcoming environments for all the actors. The services delivered of the school would then be of a higher quality, resulting in improvement in educational indicators such as lower repetition and dropout and better test scores. All this takes time, and the authors cite studies that indicate 8 to 10 years to see appreciable results in student achievement. A stream of literature somewhat parallel to the service delivery set of arguments comes from educational researchers seeking to explain what makes an effective school. In addition to the work on SBM done by economists, educational researchers have also studied SBM (Briggs and Wohlstetter, 2003) . The authors arrive at a list of elements indicated in the literature to be characteristics of successful SBM schools: a vision focused on teaching and learning; use of decision making authority to bring about meaningful changes in teaching and learning; development of teachers' knowledge and attitudes towards a learning community; the distribution of power across stakeholder and shared leadership, and mechanisms for collecting and communicating information about school performance.
Cross-national benchmarking of SBM policies:
A recent benchmarking study provides a cross-country comparison of SBM implementation along a set of dimensions. 2 A simple version of the benchmarking framework is reproduced in Table 1 below -it is being applied in many educational policy areas as part of the SABER framework. Scoring for the study used a more complicated variant that included sub-dimensions under each of five dimensions, with numerical values of 1, 2, and 3 attached to the Low, Medium and High classifications. The numerical values are treated as cardinal numbers and totaled -a further classification of the totals leads to a four-fold classification of SBM in a country as being "Latent", "Emerging", "Established" and "Mature" along each policy dimension and also an overall dimension. The actual scoring is done by experts who presumably know the policy in each country though it is not clear how comparability is established across different experts rating different countries. as a way to measure the impact of the policy, for which large amounts of resources were being spent by DepED on SBM training and provision of school managed grants. Similar to the SABER framework, three levels -standard, progressive and mature, were applied to a hierarchical set of items across themes such as accountability and resources -the instrument has a rather comprehensive list of 457 items. 3 A crucial motivation for this paper is that the DepED instrument, like the SABER framework mentioned before, is a list of items conceptually linked to SBM implementation -but so far lacking a formal method to check the instrument for validity and reliability.
We next look at two fields where measurement of a difficult and subjective concept has been addressed by developing tools and testing them across many contexts -if a similar effort is made for SBM related research, it would generate much greater confidence about the validity of the findings and policy conclusions from such research.
Big Five Inventory (BFI) of Personality Traits
A widely cited seminal piece in the literature (Goldberg, 1990 ) is credited with introducing the "Big Five" terminology. Goldberg describes in detail the process of categorization to understand better the description of traits from thousands of adjectives. This included an early effort to narrow down a list of 1,431 descriptive adjectives to 75 categories, still too numerous to use effectively in research. Goldberg applied the technique of factor analysis to further narrow down those 75 categories to five factors -he presents evidence to show how the result of five factors is robust to alternative choices to determine the underlying factors. Goldberg further tested alternative methods starting from a cluster of synonyms and testing with a different group of college students the task of describing personalities of individuals -and uncovered the same underlying structure of five factors. Other authors have worked on variants of the Goldberg methodologies and come up with the same result of five factors. One branch of the literature has explored the applicability of the five factor model across different cultures. Findings regarding the five factor model from 56 countries have been reported (Schmitt, et al., 2007) .
The most commonly accepted variant of the five factor model is termed as the Big Five Inventory (BFI), an inventory of 44 items that survey respondents rate on a five point scale (John, Naumann and Soto, 2008) . Respondents are asked to rate on a Likert scale "Here are a number of characteristics that may or may not apply to you. For example, do you agree that you are someone who likes to spend time with others? Please write a number next to each statement to indicate the extent to which you agree or disagree with that statement." Factor analysis carried out under multiple respondent samples and alternative inventory specifications has resulted in an agreed index measure of five factors explained in Table 2 . The BFI is reproduced in Annex Table 1 , together with the variable combinations that yield the scores for the five factors in Table 2 . The table also explains the meaning of each of five factors -extraversion, agreeableness, conscientiousness, neuroticism and openness by adjectives that describe low and high scores on a particular factor. Personality traits as measured by BFI have shown to be of widespread applicability and BFI has been used to gain insight in various applied fields including occupational stress (Bakker et al., 2002) , job performance (Hurtz and Donovan, 2000) , entrepreneurship (Zhao et al., 2010; Caliendo et al., 2011) , learning styles, and academic achievement (Noftle and Robins, 2007) . BFI has been applied in studies of leadership and meta-analysis of the findings from over a hundred studies has been conducted (Judge, et al., 2002; Bono and Judge, 2004) . This paper may be the first published application of BFI to School Based Management (SBM), though at least one previous study has explored the relationship between participative management and personality traits following the five factor model (Benoliel and Somech, 2010) .
Political Skills Inventory (PSI)
Pfeffer (1981) is credited with being the first to use the term 'political skill' and to popularize the idea through a series of books that all organizations are inherently political in nature. In spite of the negative value supposedly attached to "playing politics" in avowedly apolitical organizations like profit-making corporations, Pfeffer persuasively argues from the perspective of more than two decades of research, that politics is an important determinant of personal and organizational success. 'Politics' here is taken to mean the securing and deployment of information and resources to meet specific goals. Essentially, to be political is to be influential over the behavior of other individuals, with or without realization by the other individuals that they are being influenced. There is clearly a negative value judgment attached to the deceitful manipulation of others for hidden selfish goals, but the exercise of influence more generally is a crucial element of leadership. Ferris, et al., 2005 , define political skills as "the ability to effectively understand others at work, and to use such knowledge to influence others to act in ways that enhance one's personal and/or organizational objectives". The same authors declare "we see political skill as independent from general mental ability and related to personality traits." Their measure of political skills is outlined here.
Political Skill is constituted of four dimensions for which there is substantial evidence of content validity of the construct as established mainly through factor analysis across different samples. Ferris et al. describe the four dimensions as follows: (i) Social astuteness: "Individuals possessing political skill are astute observers of others and are keenly attuned to diverse social situations. They comprehend social interactions and accurately interpret their behavior, as well as that of others, in social settings"; (ii) Interpersonal Influence: "Politically skilled individuals have a subtle and convincing personal style that exerts a powerful influence on those around them. Individuals high on interpersonal influence ... are capable of appropriately adapting and calibrating their behavior to each situation in order to elicit particular response from others"; (iii) Networking Ability: "Individuals with strong political skill are adept at developing and using diverse networks of people...easily develop friendships and build strong, beneficial alliances and coalitions; and (iv) Apparent Sincerity: Politically skilled individuals ... are or appear to be, honest, open, and forthright… focuses on the perceived intentions of the behavior exhibited. The PSI is an inventory of 18 items that map on to the four dimensions of political skills. They were chosen from a larger list of 40 items after factor analysis and subsequent reform over different survey samples (Ferris et al., 2005) .
While not yet as large as the literature on BFI on personality traits which was developed much earlier, there have also been a number of studies that seek to apply and extend the PSI to other countries such as Russia and China (Lvina et al., 2009; Shi and Chen, 2012) . A number of studies have sought to relate political skills to performance in varied occupations. A meta-analysis of 35 such studies reports the interesting finding that "as the interpersonal and social requirements of the occupations increased, so did the strength of the positive relationship between political skill and task performance ratings" (Bing et al., 2011 ). An interesting set of studies combines PSI and BFI to examine their impact on leadership performance and one study explores the interaction between PSI and the personality traits of agreeability and conscientiousness (Blickle, et al., 2008) . Interestingly, the authors find low performance for the combination of high agreeableness and low political skills. Theoretical reasons for possible mediation of personality traits through political skills on leadership behavior and performance have also been presented (Phipps and Prieto, 2011) . How teacher leadership in schools is affected by political skills has also been investigated (Brosky, 2011) . The combination of personality traits and political skills clearly holds the promise of interesting insights regarding leadership provided by school principals.
Rasch Modeling
Rasch models belong to the family of Item Response Theory (IRT) models. Rasch modeling became very popular in the 1980s as a method of assessing student achievement or proficiency from standardized testing. The method is applicable generally to any setting where measurement is not possible directly because what is being measured is abstract, like student ability. Many book length treatments regarding Rasch modeling are available (Andrich, 1988; Bond and Fox, 2007) . Rasch modeling for student testing is quite simple to understand. The objective is to uncover the value of the latent variable of student ability by testing students with a battery of questions of differing level of difficulty. The basic idea is that many students can answer easy questions, and as questions become more difficult, only students with a commensurate higher level of ability can answer them. At the extreme end of the difficulty scale, only a few of the highest ability students can answer the most difficult questions. A rough measure of ability of a student in a test is given by the percentage of correct responses by a student. Similarly, a measure of the difficulty of a particular question can by examining the percentage of students who answered the question correctly. It is this simple mathematical symmetry between student ability and question difficulty that is at the core of the Rasch model.
The Rasch model predicts the log-odds of the probability that a person, v, of ability level θ v can correctly answer an item i, of difficulty level β i , as indicated by the following equation:
is intuitively very easy to understand, probability is modeled in the log-odds form because the logarithmic transformation stretches out the middle of the difficulty/ability distribution or compresses the ends of it to enable scaled comparison. For example, to move from 90% to 95% of correct answers should be more difficult than moving from 50% to 55% of correct answers, assuming that difficulty is monotonically distributed, so that someone who answers a question of a given level of difficulty is more likely to answer a question of lower difficulty.
Rasch model for polytomous choice:
The Rasch model can be extended from a dichotomous (yes or no -correct or incorrect) response to a graded or polytomous response, such as in a 5 point Likert scale, ranging through (1 disagree completely 2 disagree somewhat 3 neither agree nor disagree 4 agree somewhat and 5 agree completely). Instead of ability of students, the model is generalized to the location of a person or other unit of analysis on a latent trait similar to ability in the sense that it cannot be directly measured. In this paper, instead of the ability level of a student, we seek to model the level of SBM implementation in a school. In place of a battery of tests of differing level of ability, we administer a series of items to school principals regarding the implementation of SBM at their school, and ask them to provide a rating on a Likert scale about how much they agree about the item in reference to their school. Formally, the Rating Scale Model (RSM) is as follows:
In this model there are h graded response categories each category is an observed threshold of an underlying continuous variable that is latent or unobserved. In the model of Equation [2] , in addition to the person parameters θ v and the item parameters, β i , there are m+1 category parameters ω 0 , ω 1 , …ω m . Probabilities are modeled successively and cumulatively -meaning the probability of grading a '2' is modeled against the probability of not having graded a '1'; the probability of modeling a '3' is modeled against the probability of not having graded a '2' and so on. Maximum Likelihood estimation is used to generate estimates of the parameters. The data matrix of persons and items is ordered by raw score and information from the order and value of the raw scores is sufficient to generate estimates of the model parameters, subject to some key assumptions.
Uni-dimensionality:
Rasch modeling is based on the assumption of the existence of a single dimension that is to be measured -for example the ability level of students or the level of SBM implementation.
In formal terms, we can say that equations [1] and [2] above are characterized completely -the probability of correct answer or of rating '3' instead of '2' on a Likert scale depends solely on the modeled parameters.
Local conditional independence:
This is a corollary of uni-dimensionality. Conditional on the single dimension θ, the probability of a correct answer or a particular rating on one item is independent of the probability of a correct answer or a rating on another item. If there were a correlation between two items, it would mean that there is another dimension other than θ that connects the two items.
Sufficiency:
The raw composite score (the number of times an item has been solved in the case of the dichotomous model or the sum of the category score times the category number) is all that is required to identify the item parameter β. The converse holds for the subject parameter, θ. That is, it does not matter which items have got which score for the subject and it does not matter which subject scored a particular item.
Monotonicity: This assumption holds that the response probability values increase with θ. In the case of student assessment, a high ability student who correctly answers an item of a given level of difficulty will have a higher probability of answering a question of a lower level of difficulty. If you get the difficult question right, you are unlikely to give a wrong answer to a much easier question.
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C. Data
Two datasets are used in this paper -a census level panel dataset of all public schools in the Philippines, and a survey sample of 150 schools that was chosen from the census data.
BEIS-NAT matched panel database (2005-2010):
The dataset contains approximately 38,000 public elementary schools and 7,200 public high schools. The dataset was generated by merging school level Basic Education Information System (BEIS) administrative data with National Achievement Test (NAT) data that includes school level mean scores on standardized student tests for grades 5 and 9. Data was matched across school years to generate a panel dataset. A separate set of working papers (Yamauchi, 2012; Yamauchi and Parandekar, 2013) Stratified random sampling: All schools in the three divisions were distributed across strata formed by three key variables and to select randomly within the strata. The variables were the level of implementation of SBM in a school as determined by an SBM index; the NAT score performance across the past 6 years computed as a NAT index and the school size (enrollment). The SBM index and NAT index was used to generate a matrix of schools were randomly selected from each of the four corner cells and the middle cell of the matrix. The purpose of this stratification was to ensure a priori that the sample had a sufficient variation in SBM implementation and NAT score performance and that there was adequate representation of schools of different sizes.
Respondent groups: Within each sampled school, detailed interviews were carried out with the school principal, the chairperson of the school governing council (usually a parent), and a teacher randomly selected from the roster of teachers in the school. The same set of questions regarding SBM was implemented to the three respondent groups.
SBM Rating Inventory (SRI):
This paper presents a first approach to develop a rigorous benchmarking measure for SBM -the method presented can be applied across different contexts to further refine and arrive at a refined inventory that meets the criteria of reliability and validity. The SBM inventory used here contains 38 items. The 38 cards were shuffled and the respondent was asked to rate the variable mentioned on the card for importance to school quality on a 7 point Likert scale from 1 -extremely unimportant to 7 'extremely unimportant'. After completing the rating on importance for all items, the whole exercise was repeated with reshuffled cards, except the respondents were now asked to provide the rating for each card on a 10 point scale regarding the implementation of each factor in the school from 1 'extremely poorly implemented' to 10 'extremely well implemented.' 4 
Reducing Response Bias:
All instruments were pre-tested and refined before being deployed in the field. The survey was implemented by an experienced survey research firm with a rigorous protocol in place for training of field investigators and for quality control on the process of data collection and compilation. The same field interviewer conducted the interviews with the different respondents at a school in order to avoid introducing bias due to differential interviewer effects. The survey was conducted over a 3 week period at the beginning of March 2012, before schools began their final examination period and were then released for summer break -it was thus a neutral time period for the school. For purpose of recording the ratings the back of each card described in Table 3 had a specific code that was generated so as to be value neutral -'KSE4', 'LTM8', and 'SFK7' and so on. The nine classifying dimensions are mentioned in Table 3 for explanation, the cards provided to respondents did not provide any classification information. The shuffling of cards before each interview and the coding system used ensured that each respondent would get a different order of presentation of questions -it was important to eliminate position order bias for the items and also to help the respondents think independently about importance and implementation.
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D. Benchmarking SBM Implementation
Figure 1 depicts an analysis of the importance and implementation ratings by school principal (standardized across ratings for each individual, variable names are defined in Table 3 ). It is useful to examine the preponderance of Participation and Autonomy variables in Quadrant III in Figure 1 indicating low importance and low implementation -a finding that indicates that perhaps the principals are not so convinced about the core SBM message. However, School Implementation Plan variables appear to be clustered in Quadrant I, which also includes a number of variables related to Teaching and Learning practices, which bodes well. A visual analysis as in Figure 1 may reveal interesting hypotheses to test further and is relatively simple to understand. Rasch measurement provides a more rigorous way to analyze the same data on importance and implementation.
Rasch analysis provides a measure of how easy or difficult it is for principals to agree as measured by the Likert scaling of items regarding SBM -this information is used to determine an index of SBM implementation. across all items. 'Difficulty' here means it is difficult to agree on the implementation or the importance ratings. Table 4 indicates that principals found it very difficult to agree the statement that RES_2 "School finances adequate for educational material" is implemented well. Just like only the students of highest ability can correctly answer the most difficult test questions, only the high SBM level schools would be the ones with high ratings on difficult items. In the right hand panel of Table 4 , participation and autonomy variables appear at the top, with positive behavior of the principals and teachers appearing at the bottom -meaning these are the easiest variable to agree with. Table 4 difficulty measures are useful to intuitively understand the construction and the usefulness of Rasch measures of SBM. Some of the items Table 4 have been marked with an asterisk -based on the model infit mean square number generated from the Rasch analysis. This number is the ratio of the actual variance in ratings as compared to the Rasch model predicted variance in ratings, with a weighting scheme that assigns low weights to outliers (see Smith, et al., 2008) . The literature recommends that items that have IN.MSQ greater than 1.5 be rejected as being too noisy (Linacre, 2013) . In this paper, to be more conservative, we remove items with IN.MSQ greater than 1.20 -8 items are eliminated from the implementation model and 7 from the importance model. We then recomputed the 'person measure' or the � values that we interpret as an SBM measure.
This SBM measure is methodologically superior to simply taking the numerical mean of the Likert scores. An indication of this methodologically superiority can be obtained by comparing the Rasch SBM measure with the simple arithmetical measure of the total of the Likert scores -adding together the Likert scores across the items for each principal with an implied equal weight of 1 for each item. The Rasch method recognizes that not all items in a rating scale inventory have equal weight and discriminating power. Figure 2 below shows schools lined up in a sorting order or 'parade of dwarves' from the highest total Likert measures school to the lowest total measure. However, each blue bar represents the school's Rasch SBM measure. If the differential weighting (according to 'difficulty' of items) would have made no difference, Figure 2 would have been smooth with no spikes and the rank order would have been preserved. Figure 2 thus shows how Rasch analysis incorporates the valuable information that all items are not the same. The positive spikes are schools that would have received higher SBM level ranking -because they had higher ratings on more difficult items
The negative spikes are schools that would have received a lower SBM ranking when accurately measured with Rasch method Rasch analysis helps us to answer a very simple but important and often overlooked question -does there actually exist something called "SBM level" that can be used as a benchmark to compare across schools and to monitor performance change over time -validity and reliability. While reliability testing would require a repeated application, we have adequate data to test for validity. The method is to test for uni-dimensionality of the Rasch index. Table 5 present four tests that shed light on the validity of Rasch measures, which are applied to the six applications of Rasch measures of SBM available in our study. Column (A) indicates that for each of the six applications, not more than 2 of the 38 items exceeded the threshold of 1.5 for IN.MNSQ or 'in-fit mean square error' which indicates a sign of problematic model misfit (violation of Rasch assumptions). Column (B) shows that the item separation values fall below the minimum cut-off of 3 in 3 of the six applications -which means that item separation could have been better if the items had been better designed. Column (C) indicates that item reliability falls below 0.9 in the case of 1 out of the 6 applications. Column (D) in Table 5 shows the result from the principal component analysis (PCA) of the residuals from the Rasch analysis (observed scoreexpected score). If the uni-dimensional Rasch model is valid, the residuals would not show a structure indicative of more dimensions in the data. A heuristic proposed by Linacre, 2004 is that the first eigenvalue from PCA of the residuals should not exceed 4 -Column (D) shows that five of the six measures meet Linacre's criteria. Without resorting to the characteristic matrix decomposition of the residuals, a simple scatter plot of the residuals against base values of the Rasch index also indicated the absence of any structure in the data. The four measures shown in Table 5 give us reasonable confidence regarding the existence of a single dimension that we can call "SBM level" in our sample of schools. Whereas the traditional method using arithmetic score computations simply assumes the existence of an "SBM" level, the use of Rasch methodology allows us to test for the validity in a rigorous way.
Analysis item-by-item:
There is a straightforward extension of the 'person-item' map familiar to readers from the application of Rasch model to student assessment. In our case the 'person-item' map of Figure 3 indicates the comparison between SBM implementation levels at schools and item 'difficulty'. The low level of overlap between the ability and difficulty distributions in Figure 3 indicates the need for improvement in the original instrument design. For the Rasch analysis to work well there should be a judicious mix of difficult and easy items that together are able to discriminate between schools of different SBM levels. Ideally, Figure 3 would have shown a symmetric or mirrored set of curves of ability and difficulty. A bulk of the items would be of moderate level of difficulty for most people; a few of the items would be very difficult and get high ratings only from some schools; and a few of the items would be so easy that very few schools would not rate it highly. In the actual case, the item distribution is shifted toward the bottom -overall the items are too easy, and there were not adequate number of items in the instrument to which only few respondents gave high ratings. Future research should attempt to redress this shortcoming through preliminary Rasch analysis of pilot test data and examine the profiles of each item.
Item characteristic curves:
The simplest way to investigate properties of an item is to plot an empirical 'item characteristic curve' (ICC) and compare it with a theoretical ICC. In the simplest case, a person of average ability would answer an item of median difficulty correctly 50% of the time (tend to agree more in the case of principals surveyed here). An item would have graded level of difficulty -so that some very difficult items, a person of average ability would answer correctly only 20% of the time, while the person at the 20 th percentile ability rank would be able to answer the question correctly 80% of the time. In a basic theoretical model, we can say that schools with an average level of SBM would get a score of 5 -this is equivalent to getting the answer right 50% if the time. Schools with higher level of SBM would get higher rating -say 7 or 8. We examine the empirical item characteristic curve (or ICC) for some items in Figure 4 . The ICC plots provide diagnostic information about the difficulty distribution of items which can be used to generate an 'item bank' for SBM in the same way as there are question banks for student assessment. Figure 4 (a) takes the two items at the extreme ends of the difficulty distribution and plots their ICCs. The solid curve without markers is the theoretical symmetric distribution, centered on a mean of zero being a rating of 5 and following an S shape to capture a normal ability distribution. The blue line shows the ICC for RES_2 'School has adequate financial resources to purchase educational material' and it can be seen that it extends lower along the theoretical S-curve, to a nearly -1 level of difficulty. The red curve showing PRI_2 'School head has harmonious relationships with local authorities' is only seen at the right side, it virtually has no discriminating power -it appears that all school principals in the Philippines have great relationships ! Figure 4 (b) shows the ICCs for all 'autonomy' items -this indicates a jumble of items with ICCs crossing one another and all concentrated on the right hand side. To the extent possible, it would be useful to see such a family of curves running parallel, with a left to right displacement showing easier items.
This section has shown that rigorous analysis of SBM implementation is possible -rather than relying on arbitrary indices, indices can be constructed which meet objective criteria regarding validity and reliability. However, in order for SBM related literature to adopt the suggested measurement technique, more empirical studies in different contexts need to be carried out and the process of item construction build successively on lessons learnt from earlier studies. The measurement of personality traits and political skills are two examples of fields where a large literature has emerged, and we turn next to the application of BFI and PSI to the same sample of 150 schools from the Philippines.
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E. Principal Personality and Political Skills and SBM
This section presents empirical evidence using the SBM measure generated from the previous section to test hypotheses regarding the personality types and political skills of the principals. As outlined in Section B, the BFI and PSI instruments have become accepted in the literature. A similar research agenda is possible with regard to SBM as well which would enable for checking the presence or absence of the relationship between SBM and the other constructs. This section sketches the application in context of the sample of 150 schools in the Philippines. The issue of impact of SBM on school performance requires a much larger longitudinal sample size and a dynamic context that allows testing against a counter-factual -presented in another working paper related to this study (Yamauchi, 2012) .
The hypotheses here are drawn from the huge literature on leadership and personality. In this paper, we posit that the principals of schools which have higher level of SBM implementation are effective in exercising leadership of this important reform effort and we can derive some insights from empirical analysis. In this section, there is no attempt being made to draw a causal link from the correlation -it is possible that principals possessing certain traits were early adopters of SBM and the correlations merely represent a self-selection of principals. It should be noted that at the time of the survey data collection, all the schools in the Philippines had already been converted to adopt the SBM model, so any self-selection would have occurred only with respect to the timing of the SBM in a school.
H1: Extraversion is positively associated with SBM implementation.
Extraversion is the tendency to be outgoing and possess positive energy that is used in social situations to exercise assertiveness. Extraverted individuals tend to be expressive and talk a lot. This is the one BFI trait that is fairly consistent in the literature as a positive marker for leadership.
H2: Agreeableness and SBM implementation is not be correlated. Agreeable individuals are described as 'nice'-they are compliant and passive and they like to get along with others. On the positive side, agreeable individuals display empathy and in a collegial school atmosphere it is possible that trusting and nurturing would work in a principal's favor. On the negative side, agreeableness tends to be a follower rather than a leader's trait -a leader needs to set a direction and bring about change.
H3: Conscientiousness and SBM implementation are positively correlated. The literature exploring BFI and managerial performance including entrepreneurship and BFI and academic achievement indicates a high correlation with conscientiousness. Conscientious individuals are hard-working and persevering in their effort for results. For implementation of SBM, even though stated claims from the principals could be a biased positive self-image for some individuals, hard-working principals would probably be more commonly found in high SBM schools.
H4: Neuroticism and SBM implementation are negatively correlated. Neurotic individuals are low on self-esteem and self-confidence. Neuroticism is associated with individuals who display a nervous disposition and react adversely to stress and crisis situations. Since unforeseen problems are the order of the day in many school contexts, principals who score high on neuroticism would probably not be able to exercise the motivation and leadership required for a school to get to a high SBM level.
H5: Openness and SBM implementation are positively correlated. Openness implies a curiosity to learn new facts, to be able to change one's mind when required and to identify patterns and insights that indicate creativity. SBM implementation requires innovation and thinking of alternatives and solutions on the spot, which would be helped if principals possess this trait.
H6: Political skills, including social astuteness, networking ability, interpersonal ability and apparent sincerity are all associated positively with SBM implementation. SBM implementation requires the principal to carry out a large and complex set of tasks in addition to the regular administration of the school. Political skills are required for identifying and harnessing resources, motivating stakeholders and solving management and pedagogical problems.
To explore the hypotheses mentioned here, we ranked the schools in order of the SBM measure, and classified the schools into 3 groups of high SBM, medium SBM and low SBM -we focus attention on 50 schools in the "high" SBM group and 51 schools in the "low" SBM group. The BFI and PSI scores are calculated according to definition of the two measures described in the annex. The BFI and PSI scores are further standardized across all individuals in the sample and expressed in standard deviation units. A score of 0.41 on "extraversion" for a person would mean that given the mean of zero for all individuals on extraversion, the subject individual received a score higher on extraversion as compared to the sample mean, by 0.41 standard deviation units. In this way the differentials can be compared. Table 6 shows the mean values of the constructs across the two groups. The average score for Extraversion was 0.09 for the high SBM group, and it was -0.16 for the low SBM group -this means a difference of 0.25 standard deviations across the groups -confirming H1 above. Four of the five hypotheses regarding BFI are supported by the data in Table 6 . As agreeableness is seen to be positively linked with SBM implementation, H2 is not supported. It is probable that unlike the cases studied in most of the leadership and BFI literature, in the case of SBM, it does help for principals to be agreeable. Principals who described themselves as trusting, cooperative, considerate and less apt to quarrel and find fault, perhaps have greater persuasive power in their relationships with community. More research would be required to understand the issue in depth, but it is possible that agreeableness as a personality trait is associated with more democratic behavior by school principals, and that such democratic behavior in turns elicits superior school team performance that is inherent in the SBM rating as constructed here. It is interesting to note that the most important differentiator in BFI traits are conscientiousness and that extraversion is the least important. The finding that openness is a strong discriminator is interesting.
Separately from the analysis presented in Table 6 , we analyzed the correlation between the BFI measures and the amount of funding per student available to schools. Agreeableness, openness and extraversion are positively related to schools obtaining higher level of funds per student. On the other hand school heads who rated themselves relatively higher on the neuroticism scale, thus describing themselves as nervous, moody, tense, worriers who don't handle stress well and get depressed easily were in schools which obtained fewer per student funds. While these results cannot confirm causality, they do indicate that personality types of school heads can have a significant bearing on resources available to the school. Higher personnel funds per student can be obtained because of more number of teachers or better qualified teachers of a combination of these two factors. It is not clear why more "open" school heads would receive these higher resources, perhaps due to better communication skills but further research would be needed to understand the channels of causality. Table 6 shows that all four dimensions of political skills are important for implementation of SBM. The most important of the PSI dimensions are social astuteness and apparent sincerity. Ferris et al., 2005 define individuals with high social astuteness as those who are "astute observers of others and are keenly attuned to diverse social situations. They comprehend social interactions and accurately interpret their behavior, as well as that of others, in social settings." Apparent Sincerity is exhibited by politically skilled individuals who "are or appear to be, honest, open, and forthright." Apparent sincerity "focuses on the perceived intentions of the behavior exhibited." Apparent sincerity is a very important political skill that is sometimes underrated by individuals who need it most. It is very important even for the most genuine and honest and hardworking individuals to be perceived as honest -if followers do not believe a leader, even if a leader is genuine, his or her efforts may not be fruitful. The word 'apparent' here is instrumental -though it can be taken to be somewhat cynical, because leaders may appear to be sincere who are not really so. If the political skill literature is to be believed, what matters is the perception of sincerity, more than merely the reality of it.
F. Conclusions
The objective of this paper is to provide an application of Rasch modeling to the context of measurement of a policy -School Based Management or SBM. It is widely accepted in the literature that SBM requires a number of years to eventually find appreciable impact in terms of outcomes such as student achievement. However, many stakeholders are interested in knowing the progress of the implementation of the policy itself -is SBM being implemented well in the schools? Two instruments were mentioned in the background section of this paper -the SABER framework for SBM introduced by the World Bank as part of a multi-country benchmarking study for SBM, and an assessment of SBM implementation in the Philippines. It was proposed that by applying Rasch modeling it is possible to bring a semblance of scientific validity and reliability to measurement of SBM.
The paper applied the Rasch modeling to an instrument applied in a sample survey of schools in the Philippines. The instrument is far from perfect, but the Rasch modeling shows that it is feasible to develop an instrument that is not completely subjective. Developing good quality instruments is an iterative and collaborative process, as shown by the examples of the BFI and PSI instruments. While BFI and PSI have used factor analysis to uncover structure in the data, the purpose is similar to this paper's use of Rasch analysis -to come up with a valid and reliable instrument that can be applied in differing contexts. The presence of interesting conclusions from the analysis presented in this paper indicates that indeed the resulting SBM measure can be used in a conceptually sound manner. The first conclusion of this paper is that further development of SABER instruments for benchmarking educational policy in SBM and other areas might use Rasch modeling to help improve the selection of items. Rasch analysis can be applied to help revise and reformulate an initial list of items in an iterative process so that eventually a good 'person-item' overlap can be developed for a rigorously defined measure.
For the superiority of a formal method such as Rash modeling to be accepted, more SBM studies would need to deploy similar survey instruments including a common list of items like the BFI-44 of PSI-18. While there are country specific issues that may require unique items to be developed for an SBM study in a country, even such questions can be standardized from a template, and there will always be a relevance of generic measures of accountability and participation. Rasch analysis applied from an exploratory stage and used in subsequent iterations by different authors in varying contexts can lead to the development of an instrument that will have construct validity and reliability. A second conclusion of the paper is an exhortation for SBM researchers to use the Rasch method to work towards the creation of a common index of an SBM-n (e.g. SBM-38), similar to the BFI-44 or PSI-18 measures. Even beyond SBM, the Rasch method can be applied to other areas of benchmarking public policy where measurement is bedeviled by subjectivity. The development of such instruments will help to develop greater confidence in policy analysis and conclusion regarding policies where the eventual results take 8 to 10 years to develop. It is hoped that other researchers might be sufficiently engaged by this paper to explore the application of Rasch analysis to policy benchmarking.
